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cable aloft, landing more than 1,000 feet away. It was fired 
a t  night, but a burning saltpeter fuse, attached to the arrow- 
head, traced its path in the darkness. 

My first use of kites of specific size with which to measure 
the wind velocity by means of a pull on a spring balance, as 
compared with the record of the anemometer a t  a similar 
height a t  the New York Weather Bureau station was made 
early in 1894, but was elaborated with many classified obser- 
vations on December 18, 1897. 

My first self-illumined, single plane kite ascended March 
26, 1898, with the lighted lantern within six inches of the 
surface of the kite. My first simnltaneous kite tempera- 
tures were taken a t  New York and Bayonne, N. J., April 9, 
1898. Mr. Henry L. Allen operated the kites a t  Bayonne 
and I operated those in New York. (See MONTHLY WEATHER 
REVIEW, April 1898, p. 161.) The United States flag was 
first brilliantly illuminated by colored fire, also suspended 
in mid-air near the flag on April 30, 1898. My first dynamite 
messenger war kite ascended under wind pressure on April 
2, 1898, and the first shooting-etar war signal lantern was 
released a t  a height of about 900 feet, and deecended by 
gravity down the kite cable a t  8 p. m., June 17, 1898. 

Prof. S. P. Langley, in March or April, 1894, sent me a grant 
from the Hodgkins fund for the purpose of experiment with 
silk cord in reaching a great altitude with kites. My experi- 
ments with silk cord, which extended over more than a year, 
demonstrated that  while silk was very strong for its weight, 
about twice as strong for its weight as conipared with steel, as 
demonstrated by Professor Thurston, of Cornel1 University, 
yet its tensile strength was too unequal owing to fraying or 
attrition of its surface, and in my report to the Smithsonian 
Institution I recommended the use of flax with a steam en- 
gine for winding in the kite cable. The steam engine a t  Blue 
Hill Observatory was established by cooperation with the 
Hodgkins fund, steel wire being used, that standing next to 
silk in tensile strength, as  related to its weight. Steel wire 
was used as kite cable by Archibald in 1884, as described in 
Nature, in 1886. 

Since about five miles of wire were run out a t  Blue Hill Ob- 
servatory to reach 11,494 feet above the summit of the hill on 
August 26, 1898, with 149 square feet of kite surface, i t  seems 
to me that a t  great heights the increasing wind velocity with 
height may not quite compensate for loss of pressure due to 
rarefaction of the air. Important estimates remain to be 
made in this direction. 

On July 28, 1898, by telegraphic orders from Gen. A. W. 
Greeley, I sent 26 of my kites and other apparatus to New- 
port News, Va., to de~nonstrate in Puerto Rico, experimentally, 
the value of kites for photographing the enemy’s fortifica- 
tions. The report of Col. W. A. Glassford, who has charge 
of the apparatus, has not yet reached me. I have, however, 
heard indirectly that  my kites have been successfully used 
for military flag signaling in Puerto Rico. 

THE EFFECT OF PROXIMITY TO THE SEA ON THUN- 
DERSTORM PERIODS. 

By HERXAN D. STEARNS, A8EOChte Profensor of Physics, Leland Stanford, Jr., 
University, Palo Alto, Cal. 

In  a paper on “Thunderstorms and unstable equilibrium in 
the atmosphere ” (Meteorologische Zeitschrift, April, l895), 
Prof. Wilhelm von Bezold has given a number of reasons for 
expecting a difference in the daily and yearly thunderstorm 
periods when inland observations are compared with those 
made on or near the sea. 

Von Bezold accepts Molin’s division of thunderstorms in to 
the two classes : Heat and cyclonic thunderstorms. The heat 
thunderstorms ar6 regarded as due to the breaking up of a 
condition of unstable equilibrium in  the atmosphere ; the 

resulting rapidly ascending current forms the necessary 
thunderstorm condition. The cyclonic thunderstorms ac- 
company the general cyclonic storms and find their condition 
i n  the ascending current a t  the center of the cyclone. 

Three causes for unstable equilibrium in the atmosphere 
are cited: (u) overheating of the lower layers of the atmos- 
phere, first mentioned by Reye; ( b )  overcooling of the higher 
atmospheric layers, first pointed out by Prof. Mr. M. Davis; 
( c )  a sudden change of state in the atmosphere, such as a 
sudden condensation of water vapor or a sudden freezing of 
suspended water. 

The overheating of the earth’s surface on hot, still summer 
afternoons accounts for the well-marked summer afternoon 
maximum shown by inlacd observations. The wind and the 
cooling influence of the water prevent so marked a summer 
afternoon maximum on the sea. 

Unstable equilibrium due to overcooling of upper atmos- 
pheric layers is not so easily accounted for, because the 
necessary condttion for rapid cooling would seem to be either 
wind or cloud, the wind to introduce cold air from other 
regions, the cloud to produce cooling by rapid radiation from 
its upper surface. But the wind itself would prevent a con- 
dition of unstable equilibrium, and a cloud is usually caused 
by the ascending current of a cyclone, which would likewise 
prevent an unstable condition. The cooling due to the cloud 
would, however, cause an increased velocity in the ascending 
cyclonic current, and hence would increase the probability of 
a cyclonic thunderstorm. This phenomenon would be most 
frequent in the case of the low-hanging clouds over the moist 
air above the sea and the coast on winter nights. The result 
would be an increaee in the number of winter-night cyclonic 
thunderstorms on the sea and the coast. 

The so-called supersaturation of the atmosphere with water 
vapor would (if this phenomenon takes place in the free 
atmosphere) be more probable on the sea than inland, because 
of the greater probability of the presence of dustless air, and 
would he most likely to occur over the tropical sea, with its 
great evaporation. The sudden condensation of this vapor, 
accompanied by the resulting ascending current, would make 
a thunderstorm probable. 

Unstable equilibrium due to the overcooling of water sus- 
pended in clouds and the thunderstorms likely to occur on 
the sudden freezing of this water are evidently as probable 
on the sea as on the land, and would generally be winter-night 
phenomena. 

Hence, Professor von Bezold concludes that  winter and night 
thunderstorms, compared with summer and afternoon thunder- 
storms, should be much more frequent on the sea and the coast 
t,han inland, but that  this effect can scarcely be expected in 
the case of seacoasts where the paths of the cyclones are gener- 
ally from the land to the sea, as is usually the case on east 
coasts in our latitude. 

The work of Messrs. Mohn and Hildebrandson on Norway 
and Sweden and of Dr. Meinardus on the open sea show a 
general agreement with the above theory, as do, also, other 
more or less complete reports for different places. 

At the suggestion of Professor von Bezold, who permitted 
me to use the excellent libraryof the Meteorological Institute 
a t  Berlin, and who, with his associates, showed me every kind- 
ness, I have tried to add something to the work already pub- 
lished. My work has been confined almost entirely to the 
yearly period of thunderstorms, and the results appear in the 
tables below. The tables are followed by the curves showing 
graphically the monthly percentages in such cases as afford a 
basis for comparison. 

ICELAND.-COAST STATIONS. 

The material is taken from the yearly Danish reports. The 
observations for one station in August, 1893, are wanting. 
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Average. 

FAROE ISLANDS. 

The material is taken from the yearly Danish reports. The 
reports are complete except for one station, February, 1886, 
and one October, 1890. 

and the Faroe Islands. That  is, only those stations have 
been used for each time period whose reports are complete for 
this period. As far as possible the time periods chosen have 
been five years. I n  a very few cases the result for one station 
for one month has been obtained by interpolation. Only the 
combined results for the several time periods are here tabulated. 
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1 The materlal Is taken from the reports for “stations of the second order.” 
*The material is taken from the volumes entltled Onweders in Naderland. in which the yearly summaries are  complete and the 5-year periods are 

partly worked out. No marked geographical distribution of the thunderstorms of Holland could be found. 
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FRANCE, 1891-1895.' 
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lTlie material iu taken from Fron'a yearly sumtnarics i n  Antiale* d e  France. For cach department Fron pircx the number or days in each month on 
which a thunderstorm W ~ R  reportod at  any station in the tlopartrnciit. The tables Irere given are aimply tlre totals obtained by adding the  result3 given by 
Fron for all tho departments in tha rcaioris considered. 

"*hereports for one atation (Oilxaltarr are taken from the Enalishrccorda. Al l  other material i3  taken from the Ypanishofacial reports, and no station 
is considered for which the report6 are not definite and complete. 

YThe material is taken from hnnalw de France. 
4The material is taken from Dr. Ferrari's report3 wh?re tlic yearly sulnmariw are given by provinces. 
6The material i.r taken from the Englkh reltortd for one Jtatioti. 
6The material ia taken from the Spanish reports. 


